Internal Charging of Spaceeraft in Jupiter’s Radiation Belt
P. Leung, 1. Garrett and A. Whittlescy

Jet Propulsion Laboratory
California | nstitute of’ 'Fechnology

The electron population inJupiter’sadiation beltisT() times moreintense than the. carth’s
radiation belt. Therefore, the occuenccof i malies due to ¢lectron charging can be a

serious concern for Jupiter bound spaveans,  When Pioncer and Voyager went by Jupiter,
numcrous anomalics were expeticneed in the foviantadiationbelt. A thorough

investigation ol these anomalics indicate:d that the major ¢ wse of a mjority of the anomalics
is the mternal charging of the spacecialteomyents by energetic elections. Based on this
knowledge, a comprehensive pit)”,1 amwasiniiated to developand implement the design
requirements and guidelines to protecithe G leo spaceeraft from internal discharging. In

its recent encounter with Jupiter'stadiation bel, Galileo functioned properly without a

single internal charging related anomaly indic it ing the success of this program.

This paper discusses the work that wis done on the Galileo spaceciaft on internal charging
avoidance. 1t also presents an estimate of the charging levels of the spacecralt components
based on the information obtained onr hupiter ~ radiation environment by the Galilco
spacceraft, In addition, it discusses how the Galileo internal charping program can be
applicd to carth orbiting satellites. and also id ntifics the needed follow-on work in the area
of internal charging.




